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(57) ABSTRACT 

Provided are an intelligent parking guidance apparatus and 
method. The intelligent parking guidance apparatus includes: 
an image sensor node recognizing a vehicle number of a 
vehicle, sensor nodes determining whether the vehicle exists 
in their own positions, a parking management server gener 
ating information for guiding the vehicle to an available park 
ing space, and a mobile communication terminal receiving 
the information. The intelligent parking guidance apparatus 
and method provide information regarding parking lots 
which are within a predetermined distance from a destination 
and available parking spaces of each parking lot, to a driver, as 
well as provide a road guidance service to the driver to guide 
his/her vehicle to the destination, so that the driver can select 
an optimal parking lot. Also, when the vehicle enters the 
parking lot, the intelligent parking guidance apparatus and 
method guide the driver to an available empty parking space, 
thereby reducing difficulties in finding a parking space in a 
place which is unfamiliar to the driver. 

S308 

ASSIGNONE OF AVAILABLE 
PARKING SPACES FO 

WEHICLE WHICH HASJUST 
ENTERED PARKING LC 

S307 

INCREASE THENUMBER OF 
PARKING SPACES FOR 

WEHICLES THAT AREMOWING 
N PARKINGLOT BY 

S310 

DECREASE THENUMBER OF 
PARKING SPACES FOR 

WEHFCLES HAT ARE MOWING 
INPARKINGLOT BY 1 

S312 

INCREASE THENUMBER OF 
PARKING SPACESCURRENTLY 
OCCUPED BY VEHICLES BY 1 

S313 

EXTRACT LOCATION INFORMATION 
OF PARKING SPACE AT WHICH 
SENSOR NODE IS INSTALIED, 
USING SENSORNODESID, AND 
CHANGE STATE OF THE PARKING 

SPACE TO "OCCUPED" 
S314 

DECREASES THENUMBER OF 
PARKING SPACES FORWEHECLES 
THAARE MOVING INPARKING 

LOT, BY 1 

ENO 

      

      

  



US 2008/O136674 A1 Jun. 12, 2008 Sheet 1 of 7 Patent Application Publication 

|||||||||||| |||||||||||| 
O008 

800/I "?I, H 

    

    

    

    

    

  

  

  

  

  

  



Patent Application Publication Jun. 12, 2008 Sheet 2 of 7 US 2008/013.6674 A1 

() MOBILE 
IMAGE SENSOR COMMUNICATION 
NODE (10) 

{) () 

{E) (E) 

() (E) 

sts {E) (E) 
PARKING 

FIRST FLOOR OF 
MANAGEMENT PARKING LOT 
SERVER (40) 

----------------------------------------------------------------------- 

  



Patent Application Publication Jun. 12, 2008 Sheet 3 of 7 US 2008/013.6674 A1 

FIG. 3A 

S301 

SENSE WHETHER WEHICLE 
EXISTS OVER SENSOR NODE 

IS SENSING 
INFORMATION ECUAL TO 

PREVIOUS SENSING 
NFORMATION? 

TRANSMIT SENSING INFORMATION 
AND SENSOR NODE'S ID TO 

SYNC NODE 

TRANSMIT SENSING INFORMATION 
AND SENSOR NODE'S ID THROUGH 

SEVERAL SYNC NODES 

PARKING MANAGEMENT SERVER 
RECEIVES SENSING INFORMATION 
FOR PARKING SPACE OCCUPANCY 

  

  

    

  

  

  

    

    

  

    

    

  

  



Patent Application Publication Jun. 12, 2008 Sheet 4 of 7 US 2008/O136674 A1 

S308 

ASSIGNONE OF AVAILABLE 
PARKING SPACES TO 

VEHICLE WHICH HAS JUST 
ENTERED PARKING LOT 

IS THE SENSING 
FORMATION TRANSMITTED 

FROM SENSOR NODE INSTALLED 
IN ENTRANCE OF 
PARKING LOT 

INCREASE THE NUMBER OF 
PARKING SPACES FOR 

VEHICLES THAT ARE MOVING 
N PARKING LOT BY 

IS 
THE SENSING 

INFORMATION TRANSMITTED 
ROM SENSOR NODE INSTALLED 

INEXT OF PARKING 

DECREASE THE NUMBER OF 
PARKING SPACES FOR 

VEHICLES THAT ARE MOVING 
IN PARKING LOT BY 1 

S312 

S311 INCREASE THE NUMBER OF 
YES PARKING SPACES CURRENTLY 

S313 

EXTRACT LOCATION INFORMATION 
OF PARKING SPACE AT WHICH 
SENSOR NODE IS INSTALLED, 
USING SENSOR NODE'S ID, AND 
CHANGE STATE OF THE PARKING 

S316 SPACE TO "OCCUPED" 
EXTRACT LOCATION INFORMATION 
OF PARKING SPACE AT WHICH 
SENSOR NODE IS INSTALLED, 

USING SENSOR NODE'S ID, AND 
CHANGE STATE OF THE PARKING 

SPACE TO "UNOCCUPIED" 

DECREASE THE NUMBER OF 
PARKING SPACES CURRENTLY 
OCCUPIED BY VEHICLES, BY 1 

S314 

DECREASES THE NUMBER OF 
PARKING SPACES FOR WEHICLES 
THAT ARE MOVING IN PARKING 

LOT, BY 1 

INCREASE THE NUMBER OF 
PARKING SPACES FOR WEHICLES 
THAT ARE MOVING IN PARKING 

LOT, BY 1 

  

    

    

  

  

  

  

  

  

  

  

  

  

  

    

    

  

  

    

  

  

  

  

  

  

  

  

  

  

  

    

  



Patent Application Publication Jun. 12, 2008 Sheet 5 of 7 US 2008/013.6674 A1 

FIG. 4A 

S401 

WEHICLE APPROACHES AROUND DESTNATION 
WHILE NAVIGATION PROGRAMIS BEING EXECUTED 

BY MOBILE TERMINAL IN HE VEHICLE 

S402 

NAVIGATION PROGRAM SEARCHES FOR PARKING 
LOTS WHICHARE WITHIN PREDETERMINED RANGE 
AROUND DESTINATION, USING PO|INFORMATION 

S403 

NAVIGATION PROGRAM EXTRACTS PADDRESSES 
OF PARKING MANAGEMENT SERVERS OF 

INTELLIGENT PARKING GUIDANCE SYSTEMS 
INSTALLED INSEARCHED PARKING OTS, 

USING POINFORMATION, ACCESSES THE PARKING 
MANAGEMENT SERVERS, USING THE PADDRESSES, 

AND RECEIVES INFORMATION ABOUT THE 
TOTAL NUMBER OF PARKING SPACES AND 
CURRENTLY AVAILABLE PARKING SPACES OF 

EACH PARKING LOT N REAL TIME 

S404 

NAVIGATION PROGRAM ADDS LOCATIONS OF 
PARKING LOTS AND DISTANCES FROM 

PARKING LOTS TO DESTINATION, WHICH ARE 
STORED THEREINAS PO|INFORMATION, TO 

THE TOTAL NUMBER OF PARKING SPACES AND 
CURRENTLY AVAILABLE PARKING SPACES, 

WHICHARE TRANSMITTED IN REAL TIME FROM 
PARKING MANAGEMENT SERVERS, AND 
INFORMS DRIVER OF THE WEHICLE OF 

PARKING LOT NFORMATION 

  

  

  



Patent Application Publication Jun. 12, 2008 Sheet 6 of 7 US 2008/O136674 A1 

FIG. 4B 

GA) GB) 
S405 

DRIVER SELECTS ONE PARKING LOT FROM 
PLURALITY OF PARKING LOTS ON THE BASIS 

OF PARKING LOT INFORMATION 

NAVIGATION PROGRAM REGUESTS PARKING 
MANAGEMENT SERVER TO RESERVE PARKING 
SPACE, USING VEHICLE NUMBER OF THE 

NUMBER PLATE OF THE VEHICLE? 

S407 

PARKING MANAGEMENT SERVER ADDS VEHICLE 
NUMBER TO PARKING SPACE RESERVATION 
VEHICLE LIST AND INCREASES THE NUMBER 

OF RESERVED PARKING SPACES BY 1 

IS RESERVATION 
SUCCESSFULLY COMPLETE 

NO 

YES S409 

NAVIGATION PROGRAM AUTOMATICALLY CHANGES 
DESTINATION TO SELECTED PARKING LOT, 

AND CONTINUES TO PROVIDE ROAD GUIDANCE 
SERVICE TO DRIVER 

S410 

IMAGE SENSOR INSTALLED IN ENTRANCE OF 
PARKING LO SENSES VEHICLE NUMBER OF 

THE NUMBER PLATE OF THE VEHICLE 

S411 

TRANSMIT VEHICLE NUMBER SIGNAL TO 
PARKING MANAGEMENT SERVER 

  

  

  

    

    

  

  



Patent Application Publication Jun. 12, 2008 Sheet 7 of 7 US 2008/013.6674 A1 

FIG. 4C 

S412 
ISTRANSMITTED 

VEHICLE NUMBER INCLUDED IN 
PARKING SPACE RESERVATION 

VEHICLE LST? 

DELETE VEHICLE NUMBER FROMPARKING SPACE 
RESERVATION VEHICLE LIST AND DECREASE THE 
NUMBER OF RESERVED PARKING SPACES BY 1 

PARKING MANAGEMENT SERVER TRANSMITS 
PARKING LOT INFORMATION IN REAL TIME TO 
MOBILE TERMINAL THROUGH THE INTERNET 

NAVIGATION PROGRAM CHANGESROAD GUIDANCE 
MODE TO PARKING LOT GUIDANCE MODE, AND 

PROVIDES PARKING LOT INFORMATION TO DRIVER 

  

    

    

    

      

  

  



US 2008/O 136674 A1 

INTELLIGENT PARKING GUIDANCE 
APPARATUS AND METHOD 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATION 

0001. This application claims the benefit of Korean Patent 
Application No. 10-2006-0125032, filed on Dec. 8, 2006, in 
the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to an intelligent park 
ing guidance apparatus and method, and more particularly, to 
an intelligent parking guidance system for providing infor 
mation regarding parking lots near a destination to a driver in 
real time to guide the driver to drive his/her vehicle to an 
empty parking space in a selected parking lot, as well as 
providing a road guidance service for driver to the driver. 

0004. This work was supported by the IT R&D program 
of MIC. 2006-S-024-01, Development of Telematics 
Application Service Technology based on USN Infra 
Structure 

0005 2. Description of the Related Art 
0006 Conventional navigation programs provide a road 
guidance service for guiding a driver to a destination, but do 
not provide information regarding available parking lots near 
the destination nor a service for guiding the driver to an empty 
parking space in a selected parking lot. 
0007 Accordingly, drivers have to look for parking lots 
near their destination in order to park their vehicles. Also, 
even when the drivers find an appropriate parking lot, they 
may have to look for a different parking lot if there are no 
empty parking spaces in the appropriate parking lot. 
0008 Conventionally, there is no method in which a driver 
can acquire information regarding empty parking spaces 
when his or her vehicle enters a parking lot of a large building, 
a large department store, a shopping center, a large discount 
store, a public institution, or the like. Thus, the driver has to 
direct his or her vehicle relying on hand gestures of parking 
staff, or has to look for an empty parking space while driving 
around many floors of the parking lot if no parking staff are 
present. 
0009 Recently, in order to solve such a problem, an 
unmanned parking management system using a wired/wire 
less network has been introduced. 
0010. However, in the case of the unmanned parking man 
agement system using the wired network, if a parking lot is 
large, installation costs in relation to the parking lot are high 
and an installation process is very complicated since a vehicle 
sensor that are installed in each parking space, an indication 
light, a central processing controller, etc., need to be wired 
together with each other. 
0011. Also, long installation time leads to a long-time 
limitation in use of the parking lot. 
0012. In the case of the conventional unmanned parking 
management system using the wireless network, a method in 
which a vehicle sensor and a wireless transceiver are installed 
at each parking space and the wireless transceiver directly 
transmits data sensed by the vehicle sensor to the central 
processing controller, is used. 
0013 However, the method in which the wireless trans 
ceiver directly transmits data sensed by the vehicle sensor to 
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the central processing controller, needs a high-power wireless 
transceiver since a wireless transceiver of each parking space 
must directly perform 1:1 communication with the central 
processing controller. The use of such a high-power wireless 
transceiver further increases installation costs and power con 
Sumption. 

SUMMARY OF THE INVENTION 

0014. The present invention provides an intelligent park 
ing guidance apparatus and method for providing information 
regarding parking lots near a destination to a driver, providing 
information regarding available parking spaces in real time to 
a navigation program before the driver enters a parking lot, 
and guiding the driver to an empty parking space in the 
parking lot, as well as providing a road guidance service to 
guide the driver to the destination. 
0015. According to an aspect of the present invention, 
there is provided an intelligent parking guidance apparatus 
comprising an image sensor node recognizing a vehicle num 
ber of a vehicle which enters a parking lot; a plurality of 
sensor nodes determining whether the vehicle enters or leaves 
the parking lot and whether the vehicle is parked in the park 
ing lot; a parking management server determining whether 
the vehicle is a vehicle which has made an application for 
parking reservation service, on the basis of a sensing signal 
generated by the image sensor node, and generating informa 
tion for guiding the vehicle to an available parking space after 
the vehicle enters the parking lot, on the basis of a sensing 
signal generated by the sensor nodes; and a mobile commu 
nication terminal providing the parking reservation service 
and the information for guiding the vehicle to the available 
parking space, to a driver of the vehicle. 
0016. According to another aspect of the present inven 
tion, there is provided an intelligent parking guidance method 
comprising sensing an available empty parking space in a 
parking lot; recognizing a vehicle number of a vehicle which 
enters the parking lot; determining whether the vehicle is a 
vehicle which has made an application for parking reserva 
tion service), on the basis of the vehicle number of the vehicle, 
and generating information for guiding the vehicle to the 
available empty parking space, on the basis of a signal indi 
cating that the available empty parking space exists; and 
providing the information for guiding the vehicle to the avail 
able empty parking space, to a driver of the vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017. The above and other features and advantages of the 
present invention will become more apparent by describing in 
detail exemplary embodiments thereof with reference to the 
attached drawings in which: 
0018 FIG. 1 illustrates an arrangement of a navigation 
linked intelligent parking guidance system for providing a 
parking information guidance service for parking lots near a 
destination, according to an embodiment of the present inven 
tion; 
0019 FIG. 2 illustrates an arrangement of a parking lot to 
which the navigation-linked intelligent parking guidance sys 
tem according to the embodiment of the present invention is 
applied; 
0020 FIGS. 3A and 3B are a flowchart of a method for 
determining whether an available empty parking space exists 
in a parking lot to which the navigation-linked intelligent 
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parking guidance system is applied, according to the embodi 
ment of the present invention; and 
0021 FIGS. 4A, 4B and 4C are flowcharts of a method for 
providing a parking space reservation service and a parking 
information providing service in the navigation-linked park 
ing guidance system, according to the embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0022 Hereinafter, the present invention will be described 
in detail with reference to the appended drawings. 
0023 FIG. 1 illustrates an arrangement of a navigation 
linked intelligent parking guidance system for providing a 
parking information guidance service for parking lots near a 
destination, according to an embodiment of the present inven 
tion. 
0024. Referring to FIG. 1, mobile terminals, such as a 
mobile communication terminal 100a, a PDA phone 100b 
having a CDMA modem, an IMT-2000 phone, and a smart 
phone, or the like, can be connected to the Internet 600 
through a mobile communication network 300 via a mobile 
communication base station 200. Also, a Wilbro terminal 100c 
and a terminal 100d having a Wilbro modem, etc. can be 
connected to the Internet 600 through a Wibro network 500 
via a Wilbro base station 400, and have been equipped with a 
navigation program for provide a road guidance service to 
drivers. 
0025. The variety of mobile communication terminals can 
recognize location information of a driver's vehicle on a road 
using a GPS satellite positioning. A variety of methods for 
recognizing a vehicle's location on a road have been devel 
oped and can be used. 
0026. A driver reaches a destination according to a road 
guidance service of a navigation program which is included in 
the variety of mobile communication terminals 100a, 100b, 
100c, and 100d. The navigation program stores, as Point Of 
Interest (POI) information, location information of parking 
lots 700a. 700b, and 700c, and IP addresses of parking man 
agement servers 50a, 50b, and 50c of intelligent parking 
guidance systems 800a, 800b, and 800c that are respectively 
installed in the parking lots 700a, 700b, and 700c. 
0027. If the driver approaches the destination, the naviga 
tion program searches for parking lots which are within a 
predetermined distance from the destination, using the POI 
information. 
0028. The navigation program extracts IP addresses of the 
parking management servers 50a, 50b, and 50c of the intel 
ligent parking guidance systems 800a, 800b, and 800c 
installed in the searched parking lots, using the POI informa 
tion, and accesses the parking management servers 50a, 50b, 
and 50c, respectively, using the extracted IP addresses. After 
the navigation program accesses the parking management 
servers 50a, 50b, and 50c, the navigation program receives 
information regarding the parking capacity of each of the 
parking lots 700a, 700b, and 700c and currently available 
parking spaces of each of the parking lots 700a. 700b, and 
700c, in real time, from the parking management servers 50a, 
50b, and 50c. 
0029. The navigation program provides the driver with 
information regarding the locations of the parking lots 700a. 
700b, and 700c, distances from the parking lots 700a, 700b, 
and 700c to the destination, and the parking capacity and 
currently available parking spaces of each of the parking lots 
700a, 700b, and 700c. The driver selects a parking lot from 
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among the parking lots 700a. 700b, and 700c, on the basis of 
the information. Then, the navigation program communicates 
with a parking management server of the selected parking lot, 
reserves a parking space, changes the destination to the 
reserved parking space, and then continues to provide the 
road guidance service to the driver. 
0030 FIG. 2 illustrates an arrangement of a parking lot to 
which the navigation-linked intelligent parking guidance sys 
tem 800a is applied. 
0031 Referring to FIG. 2, the navigation-linked intelli 
gent parking guidance system 800a includes an image sensor 
node 10, a plurality of sensor nodes 20, a plurality of sync 
nodes 30, a parking management server 40, and a mobile 
communication terminal 50. 
0032. The image sensor node 10 is installed at an entrance 
road of the parking lot, and senses a number plate of a vehicle 
which enters the parking lot. 
0033. The sensor node 20 is installed at each parking space 
of the parking lot, and senses whether a vehicle occupies the 
parking space. Also, a sensor node 20 is installed at each of 
the entrance and exit roads of the parking lot, and determines 
whether a vehicle enters or leaves the parking lot. 
0034. The sync node 30 amplifies a signal received from 
the sensor node 20, and transmits the amplified signal to the 
parking management server 40. 
0035. The parking management server 40 communicates 
with the sensor node 20 through the sync node 30, and stores, 
analyzes, processes, manages information, and guides 
vehicles around the parking lot. 
0036. Since the sensor node 20 must be installed at a 
parking space or a passage through which vehicles pass, the 
sensor node 20 includes a package in which a wireless 
antenna is installed. 
0037. The sensor node 20 is durable so that it can support 
the weight of a vehicle which passes over the package of the 
sensor node 20. The sensor node 20 is installed at the center 
region of a road or a parking space in order to correctly detect 
a vehicle, and the sensor node 20 is installed in a manner to be 
stuck to the ground. 
0038 Accordingly, since the wireless antenna exists in the 
package of the sensor node 20 which is stuck to the ground, a 
communication range of the sensor node 20 is not wide. 
0039. In order to solve problems related to the narrow 
communication range of the sensor node 20 and transmit 
sensing information to the parking management server 40, the 
sensor node 20 transmits sensing information to a nearest 
sync node 30, thereafter the sync node 30 transmits the sens 
ing information to the parking management server 40 using 
multi-hop routing between sync nodes 30. 
0040. The parking management server 40 communicates 
with a navigation program of a vehicle before the vehicle 
enters the parking lot, transmits parking information to a 
navigation program which is executed in a mobile terminal of 
the vehicle, and provides a parking space reservation service 
when a driver of the vehicle requests to reserve the parking 
lot. 
0041. The parking management server 40 stores the num 
ber and locations of the total parking spaces of the parking lot, 
the number and locations of parking spaces currently occu 
pied by vehicles, the number of reserved parking spaces, the 
number of parking spaces for vehicles that are moving in the 
parking lot, the number and locations of currently available 
empty parking spaces, and a parking space reservation 
vehicle list, in a database (DB). 
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0042. The parking management server 40 can calculate 
the number of currently available parking spaces, using park 
ing space occupancy information sensed by the sensor node, 
which varies in real time, information regarding vehicles that 
enter or leave the parking lot, and information of the number 
of reserved parking spaces, according to Equation 1. 

The number of currently available parking 
spaces=The Total Number of Parking Spaces-(The 
Number of Parking Spaces Currently Occupied By 
Vehicles+The Number of Reserved Parking Spaces+ 
The Number of Parking Spaces for Vehicles That Are 
Moving In Parking Lot) 

0043. The parking management server 40 can recognize 
the locations of sensor nodes 20 using sensor node IDs since 
it stores sensor node IDs and a sensor node location map 
therein. 
0044 FIGS. 3A and 3B are a flowchart of a method for 
determining whether an available empty parking space exists 
in a parking lot to which the navigation-linked intelligent 
parking guidance system is applied, according to the embodi 
ment of the present invention. 
0045 Referring to FIGS. 2 and 3, the intelligent parking 
guidance system periodically senses whether a vehicle exists 
at a position where each sensing node 20 is located, using 
sensor nodes 20 which are respectively installed at parking 
spaces of the parking lot and the entrance and exit roads of the 
parking lot, and determines whether each parking space is 
occupied by a vehicle and whether a vehicle exists on the 
entrance and exit roads of the parking lot (operation S301). 
0046 Each sensor node 20 determines whether currently 
acquired sensing information is the same as previous sensing 
information which has been acquired during the previous 
time interval (operation S302). 
0047. If the current sensing information is different from 
the previous sensing information, the sensor node 20 trans 
mits its own ID and the current sensing information to a sync 
node 30 near the sensor node 20 (operation S303). 
0048. The current sensing information is transmitted to the 
parking management server 40 through routing of several 
sync nodes 30 (operation S304). 
0049. The parking management server 40 receives sensing 
information which is streamed in real time (operation S305). 
0050. The parking management server 40 parses the ID of 
the sensor node 20, and determines whether the sensing infor 
mation is transmitted from a sensor node 20 installed at the 
entrance road of the parking lot (operation S306). 
0051. If the sensing information is a message transmitted 
from the sensor node 20 installed at the entrance road of the 
parking lot, the parking management server 40 increases the 
number of parking spaces for vehicles that are moving in the 
parking lot, which is stored in its own DB, by 1 (operation 
S307). 
0052. The number of currently available parking spaces 
automatically decreases by 1, according to the result of opera 
tion 307 and Equation 1, and the parking management server 
40 assigns a parking space of the currently available parking 
spaces to the corresponding vehicle (operation S308). 
0053. Through the above operations, it is possible to 
ensure a parking space for a vehicle which is moving in the 
parking lot. 
0054 If it is determined in operation 306 that the sensing 
information is not transmitted from the sensor node 20 
installed at the entrance road of the parking lot, the parking 
management server 40 determines whether the sensing infor 
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mation is transmitted from a sensor node 20 installed at the 
exit road of the parking lot, using sensor node IDs (operation 
S309). 
0055. If the sensing information is transmitted from a sen 
sor node 20 installed at the exit road of the parking lot, the 
parking management server 40 decreases the number of park 
ing spaces for vehicles which are moving in the parking lot, 
by 1 (operation S310). 
0056. If the sensing information is not transmitted from 
the sensor node 20 installed at the exit road of the parking lot, 
it is certain that the sensing information is transmitted from a 
sensor node 20 installed at a parking space. Accordingly, the 
parking management server 40 parses the sensing informa 
tion, and determines whether a vehicle exists over a sensor 
node 20 installed at a parking space (operation S311). 
0057. If it is determined in operation 311 that a vehicle 
exists over a sensor node 20 installed at a parking space, the 
parking management server 40 increases the number of park 
ing spaces currently occupied by vehicles, by 1 (operation 
312). 
0058. Thereafter, the parking management server 40 
extracts location information of the parking space at which 
the sensor node 20 is installed, using the sensor node's ID, 
and changes the State of the parking space corresponding to 
the location to “occupied' (operation 313). 
0059. Then, the parking management server 40 decreases 
the number of parking spaces for vehicles that are moving in 
the parking lot, by 1 (operation S314). 
0060. If it is determined in operation S311 that no vehicle 
exists over the sensor node 20, the parking management 
server 40 decreases the number of parking spaces currently 
occupied by vehicles, by 1 (operation S315). 
0061 Then, the parking management server 40 extracts 
location information of a parking space at which the sensor 
node 20 is installed, using the sensor node's ID, and changes 
the state of the parking space corresponding to the location to 
“unoccupied' (operation S316). 
0062. Then, the parking management server 40 increases 
the number of parking spaces for vehicles that are moving in 
the parking lot, by 1 (operation S317). 
0063. After operation S308, operation of providing park 
ing lot information and path guidance information for an 
assigned parking space to a navigation mobile terminal of a 
vehicle which has just entered the parking lot can be addi 
tionally performed. The operation corresponds to operation 
S414 illustrated in FIG. 4C. 
0064 All the sensor nodes 20 and sync nodes 30 periodi 
cally transmit their states to the parking management server 
40. When a sensor node among the sensor nodes 20 does not 
operate due to an error, the parking management server 40 
notifies a server manager of the malfunction so that a parking 
lot manager can identify the erroneous sensor node and 
replace it with a new sensor node. 
0065 While performing sensor node management using 
periodical state information notification messages of the sen 
sor nodes 20, the parking management server 40 provides a 
monitoring tool which can monitor the state information of 
the sensor nodes 20 and the sync nodes 30 according to a 
request of the server manager. 
0066. The sensing period of sensor nodes which are 
installed at the entrance and exit roads of the parking lot can 
be different from the sensing period of sensor nodes which are 
installed at parking spaces. That is, the sensor nodes which 
are installed at the entrance and exit roads of the parking lot 
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must examine whether vehicles exist over the sensor nodes, 
more frequently than the case of the sensor nodes which are 
installed at the parking spaces. 
0067 FIGS. 4A and 4B and 4C are flowcharts of a method 
of providing a parking space reservation service and a parking 
information providing service in the navigation-linked park 
ing guidance system, according to the embodiment of the 
present invention. 
0068 A vehicle approaches around a destination while a 
navigation program is being executed by a mobile terminal in 
the vehicle (operation S401). 
0069. The navigation program searches for parking lots 
which are within a predetermined distance from the destina 
tion, using internal POI information (operation S402). 
0070 The navigation program extracts IP addresses of 
parking management servers of intelligent parking guidance 
systems installed in the searched parking lots, using the POI 
information, accesses the parking management servers, using 
the IP addresses, and receives information about the total 
number of parking spaces and currently available parking 
spaces of each parking lot in real time from the parking 
management servers (operation S403). 
0071. The navigation program adds the locations of park 
ing lots and the distances from the parking lots to the desti 
nation, which are stored thereinas the POI information, to the 
total number of parking spaces and currently available park 
ing spaces of the parking lots, which are transmitted in real 
time from the parking management servers in operation S403. 
and informs a driver of the vehicle of this parking lot infor 
mation (operation 404). 
0072 The driver selects a parking lot from among the 
parking lots on the basis of the parking lot information (opera 
tion S405). 
0073. The navigation program communicates with a park 
ing management server which is installed in the selected 
parking lot, and requests the parking management server to 
reserve a parking space (operation S406). 
0074. When the reservation request is transmitted, the 
navigation program transmits the vehicle number of the num 
ber plate of the corresponding vehicle to the corresponding 
parking management server, and the parking management 
server uses the vehicle number as a reservation number. 
0075. The parking management server which has received 
the vehicle number adds the vehicle number to a parking 
space reservation vehicle list of a DB included therein, and 
increases the number of reserved parking spaces stored in the 
DB by 1 (operation S407). 
0076. Then, the parking management server transmits a 
message indicating that a reservation procedure is Success 
fully completed, to the navigation program of the mobile 
terminal. The navigation program parses the message and 
determines whether the reservation is successfully complete 
(operation 408). 
0077. If it is determined in operation S408 that the reser 
Vation is successfully complete, the navigation program auto 
matically changes the destination to the selected parking lot, 
and continues to provide a road guidance service to the driver. 
If the reservation procedure fails, the navigation program 
returns to operation S403 (operation S409). 
0078. When the vehicle approaches an entrance of the 
parking lot due to the road guidance service of the navigation 
program, an image sensor installed at the entrance of the 
parking lot senses a number plate of the vehicle and extracts 
a vehicle number (operation S410). 
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007.9 The vehicle number is transmitted to a parking man 
agement server of the parking lot (operation S411). 
0080. The parking management server determines 
whether the vehicle number is included in a parking space 
reservation vehicle list stored in the DB of the parking man 
agement server (operation S412). 
I0081. If the vehicle is included in the parking space reser 
Vation vehicle list, the parking management server deletes the 
vehicle number from the parking space reservation vehicle 
list, and decreases the number of reserved parking spaces by 
1. If the vehicle is not included in the parking space reserva 
tion vehicle list, the navigation program skips ahead to opera 
tion S414 (operation S413). 
I0082. Then, the parking management server transmits 
parking information of the corresponding parking lot in real 
time to the vehicle's mobile terminal, through the Internet 
which is connected to the vehicle's mobile terminal (opera 
tion S414). The parking information transmitted to the mobile 
terminal by the parking management server includes infor 
mation regarding empty parking spaces on each floor, in each 
parking section, and for every parking space, and a path to an 
assigned parking space (see operation 308 of FIG. 3). 
I0083. After the navigation program of the mobile terminal 
receives the parking information, the navigation program 
changes a road guidance mode to a parking lot guidance 
mode, and provides the parking information received from 
the parking management server to the driver (operation 
S415). 
I0084. So far, the present invention has been described on 
the basis of the preferred embodiments. 
I0085. As described above, since an intelligent parking 
guidance apparatus and method according to the present 
invention allow a driver to recognize parking lot information 
in real time through a mobile terminal, and to operate in 
association with a navigation program, it is possible to guide 
the driver to a parking lot in which the driver's vehicle can be 
parked, as well as to provide a road guidance service to the 
driver. 
I0086 Also, since, when a vehicle enters a parking lot, a 
navigation program changes a navigation mode to a parking 
guidance mode and provides parking information including a 
path to a specific parking space in the parking lot to the driver 
of the vehicle to help him or her to easily park his or her 
vehicle, the driver will not suffer from difficulties in finding a 
parking space in a place which is unfamiliar to him/her. 
I0087 While the present invention has been particularly 
shown and described with reference to exemplary embodi 
ments thereof, it will be understood by those of ordinary skill 
in the art that various changes in form and details may be 
made therein without departing from the spirit and scope of 
the present invention as defined by the following claims. 

What is claimed is: 
1. An intelligent parking guidance apparatus comprising: 
an image sensor node recognizing a vehicle number of a 

vehicle which enters a parking lot; 
a plurality of sensor nodes determining whether the vehicle 

enters or leaves the parking lot and whether the vehicle 
is parked in the parking lot; 

a parking management server determining whether the 
vehicle is a vehicle which has made an application for 
parking reservation service, on the basis of a sensing 
signal generated by the image sensor node, and gener 
ating information for guiding the vehicle to an available 
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parking space after the vehicle enters the parking lot, on 
the basis of a sensing signal generated by the sensor 
nodes; and 

a mobile communication terminal providing the parking 
reservation service and the information for guiding the 
vehicle to the available parking space, to a driver of the 
vehicle. 

2. The intelligent parking guidance apparatus of claim 1, 
wherein the mobile communication terminal provides a road 
guidance service while operating in association with a Global 
Positioning System (GPS), until the vehicle reaches the park 
ing lot. 

3. The intelligent parking guidance apparatus of claim 1, 
wherein the parking management server provides parking lot 
information including a total number of parking spaces and 
currently available empty parking spaces of the parking lot, in 
real time, to the mobile communication terminal. 

4. The intelligent parking guidance apparatus of claim 1, 
wherein the parking reservation service is provided using the 
number of the vehicle. 

5. The intelligent parking guidance apparatus of claim 1, 
further comprising at least one sync node amplifying the 
sensing signal generated by the sensor nodes. 

6. The intelligent parking guidance apparatus of claim 3, 
wherein the parking lot information is provided through the 
Internet. 

7. An intelligent parking guidance method comprising: 
sensing an available empty parking space in a parking lot; 
recognizing a vehicle number of a vehicle which enters the 

parking lot; 
determining whether the vehicle is a vehicle which has 
made an application for parking reservation service, on 
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the basis of the vehicle number of the vehicle, and gen 
erating information for guiding the vehicle to the avail 
able empty parking space, on the basis of a signal indi 
cating that the available empty parking space exists; and 

providing the information for guiding the vehicle to the 
available empty parking space, to a driver of the vehicle. 

8. The intelligent parking guidance method of claim 7. 
further comprising providing the parking reservation service 
on the basis of parking lot information including information 
regarding the total number of parking spaces and available 
empty parking spaces of the parking lot. 

9. The intelligent parking guidance method of claim 7. 
further comprising amplifying the signal indicating that the 
available empty parking space exists. 

10. The intelligent parking guidance method of claim 8. 
wherein the parking reservation service is performed through 
the Internet. 

11. An intelligent parking guidance method comprising: 
providing a road guidance service to guide a vehicle to a 

predetermined destination; 
providing a parking reservation service, on the basis of 

location information of parking lots which are within a 
predetermined distance from the destination, and infor 
mation of available empty parking spaces of each park 
ing lot, while the road guidance service is provided; and 

providing a parking guidance service for guiding the 
vehicle to an available empty parking space when the 
vehicle enters a parking lot in which a parking space for 
the vehicle is reserved by the parking reservation 
service. 


